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±fBfgi F»<z>±*lC7£/«3ftfc?Sffitf£, 
2#tiffl«3f7y|fit, 

xm 1 «^#t£A2ftT±aB*Stt«5£#© l^— !f 3fc38S««fr & l^-lf^m!* 

u-if f >r a-- F. 
[if ^3(2] 

f»^«l &cfB*g<Z> I/- iff >ftf- F= 

- [§f^3] 

_t!B!! 2 F*#A 1 G a I n P*M»3^e>J&* 

3f#£l tc3B«©l/--*ff -f Ko 
[f»^4] 

m&mi tcia«©i/— iff >f*- f. 
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m &m 4 iztm<D v - if *y * - k. 

© v n £ T* $ * 

_tSB3f§3 KJB©18J*tf0. 1-0. 7 #m(Z>$6BfC&£ 

[If #3(9] 

[ft#£i o] 

±ta^'fSM©_hJg{c^$ tifeU 2 2g«Mtf>!& 2 ^77ff ^ 
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TH 1 *^#&A3 4xT±iB?S'Mi£^tf> U — if 3t»lSfH«** e> Is—WtZmSf 
-TSISIC, ±IBS§it&A* h9>T^««S:BS?<M«tcfe^T±ia*S^e>±ia« 

1 1 ] 

««±tc^l#«McD^l *^>y KSSr^'TSXjgi:, 
±ffi«l V^v K»©±Slc?gttSS:^i-SXgi:, 
±IBMttJi©±Jaic»2$»«M©&2 KSSr^-TSXSi:, 
±SB^2 *t7»/ K»©±JSlc«g2S»«M©^3 Kl&^tSIgfc, 

±ia«3 * =y V K»©±jsic=i>* ^ N«&^-r«x3g^, 

3 ^^^y K*;l3<fctf±ffi=i>## hJS£Bfc£ir SXlt, 

±fB*^&AX h v-f ^««&BSJ<M«JCfeWS±sa^2 K»fcJ:tf± 
gB=J>#? hJilcgaK'TS J^tcmffi&Tg/S-rsxjgfc 

2] 

±3B»2 KJff£0^-rsx^£±fBfl3 *^y KJS &^tSX@®^ 

±fBH2 V=,»j KJf©±JiK:xy h »y ^JBS^-tSxeSrS 

±fBH -3-^9 y KM *mm. tSlSC^ V vtii , ±f B x >y^> *r K y V> 
±»lC7g/SU 

±SB&3 KJg££t>*±fBr3>#* hJS £l&£-f SX^JC^Ttt, ±fB 

i«;f>^ h y ^I&x*;f>^ h y LT±fBfg3 * ^ >y KJffcJ:tf± 

ff#^ 1 1 fCiBHStf) U~tf #>f Ktf>§£g#&„ 
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l l fcfBi&cD l/-if #>f K©»l3i#8u 
[iMi 4] 

3 1C|E«0>1/— if^-ftf- K<0»3S^Ss. 
[ft#^l 5] 

±IH^3 K® ©1^5: 0. 1-0. 7 /iimC!)«Hlf^t6 

6] 

±fB«^&A* h 5 >( -fm&Gffi* 1 . 5~5 0m©*gH"e7gj£-r* 

1 1 tcf3«tf) U-if df>f tf- K<0Sl3i:£S8U 
[^©Mfl&I&BJ!] 
[0 0 0 1] 

- .... . [0 0 0 2] — — - - - - - — — 

-Sate, cd (ayA? Nf^ , dvd (t^*;^^^ & 
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[0 0 0 3] 

U-lfft&ffiV^tlTfcU, MxJ*CD(D|l|£&£{Cj£ 7 8 0 nm 
^©iftSOU-if^S:, D VD<0#£fciflCW:6 5 0 n m®©t^© 1/ -if 3fe & 

[0 0 0 4] 

jfi¥. ±fE©D VDffi© 6 5 0 nm^©l/-if >t- Rc£v^, U— tfft 
[0 0 0 5] 

#l»$82*lTV^ (^4 7@fSfflilfiM^li^lifii, 1H7I 

, 1S2 9 a - n - 2 mm) o 

G a A s nSSf 5 0 _tlC, #9 3.1*1 n G a P^e>*5 n§?A 

«y77l5 1, WA«A 1 Ga I nP^f.ft«n^5*; KM 5 2, fgffijf (#§ 
&&&6 5 0 nm(?)Ml^#FlI) 5 3, MAKA 1 G a I n Pfr&fc* p 

KM 5 4 

pi?7y k« 5 4 ©±jg tctt, \^-^mmm.um s 5 jwgj£s*iT 

$ h\Z*:<n±.m\zm%.\ZA 1 G a I n P # & & £ P ^ y FJf 5 6 #HSf£& 

ax h9>f teas ^ Totems j:e>tc^atiTJ3»;, «^ax h^-r^ 

MJiSc : &l^< fB^tC^3V>T, Al I nP^&iS!5nS^n^I5 7 ^Bm^tlX 
t^A^ b7>f^Iigt©pl^7^ KJS5 6 J3J:tf:7a y *JS5 7 <Z)_t 
jftCG a A s nMM 5 8 #7gJ5fc3 JlT^S. 
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[0 0 0 6] 

1. i|S2 5t, ft}* 5 mWi©i^«^^ 5 6 mAt^ »J, ifrf£*Sfs#*£ 

2. Krf^«?5^^^:^ - i: tcfPv>, m+ls-*? #4 Kfc LtfiDSMitt 

[0 0 0 7] 

tfc, j£¥&C;i3V^«, W;UiD VDffliS^f'f ? igfiT* C D £ «Tfg 

iC f -5 =r y ^ ify # 7 v -Jmmtfmft £ *l T £ U , M^-iiC Dffl©!/ 

-if^-f K (^t*7 8 0 nm) £ D V DffiCO L/-if #*-f K (ISftM 
56 5 0 nm) £ 1 ^ y -f±\z^m^r £ 2 J U S/ y * l^-if K# 

Hg2g£*lT£ *J, 5& 2M^U-ifCD 6 5 0 n m{ffiltf> V — ^^^Hr— 

-f-tc £ v> t % S imiSM ^^M^tiTv^Sft*, ±fH©^« ft S&lgigS? 

L/-if^-f>r- F?:M%^t5t, 7 8 0 nm^flli: 6 5 0 nrnfffiffil/ 

- • Xg*^<, ^iltC^y, ^fi^^Lfe«^a^^<^oTL*C) ^V^e) 

[0 0 0 8] 

&<£MUT^«aMffi$:fBi±$-fr, xb; jumcommzmmz use) u 



6 
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[0 0 0 9] 

£31 1 #«Mtf>lg l *^>y KJ* ±13311 ?^*y KJf 0>±Slc7g/*S*ifc*Sffi 

fHS^^Ax h ^ 4 -?m® &i&< mm iz & w 2^5*; kjb as £ r>* ±ib 3 

[0 0 10] 
[0011] 

±m(D*mH<Dl'-if #4*- Ktt, ^fiSJCtt, ±ffi»2 *5^y K»#A 1 G 
a I n P##f*jb*£fc&. 

— [0 0 12] --— - — 

[0013] 
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[0014] 

miz.it, ±mms v^y Fmnmrn-tfo. i~o. i nm<nmm\z.2bz>, &&vn 

[0 0 15] 
FOimm. £ J: t>^# £ M V^ £ b 

# j: y « & u 9g;s3£& y & fa_t l r mm. •* & ^ t #«rtB t* & & . 

[0 0 16] 

a % 1 o#, »«±fc^^$ ^tn=if«s0m^ iiT ±fa 

£W£±gEfg2 KJS J: tf_tSB=z>#* h jStc^M^ 6 J: t> Izmf&Z tife 
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[0 0 17] 

S7 8 0 nm) £ D V Dffltf) b-if *>f K 6 5 0 nm) <y 

T ^ * r il rT £g T- & S o 
[0 0 18] 

a^jiicm i mnmam 1 Kjf&^-rsxsi:, ±mmi v^v km© 

±Stc?Stt»S:^fiS; , t*Xgi:, _t3B?SttJi©JiJIfc:jg 2 2 * ^ v K 

5:Mt5Xii:, _fcSB3!3 *^-/ K*tf)_hJi&cn > # ? M?:^tSXSi: 

— - . - - «Kl3tf S±aB«2 KJgfc«fctf_hgBn>** * e> & 

[0019] 

m*m&-t&j:m£.±&&3 & ?y KMSr^-rsxecisfJc _ttaifi2 ^>y 
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[0 0 2 0] 
[0 0 2 1] 

JfODjgff&O. 1-0. 7AmOffifflt'Mt5„ 

»atc«, ±ta«M^Ax h^4 7m®e>mz 1. 5-5 /im^isHr* 

[0 0 2 2] 

2mmm.(Dm2?^y Fmz&f&h, 112 ^^>> k»©±»jcs2*«si©^3 

^5*;FIS:^U fl 3 * v y RM<2>JtJgtc n > # ? hjg ZM&ft #cfc, 
_ tiaAx ^7-4^WMb*^f3^7 >7 KJSfc <k =r > * Jg r 

[0 0 2 3] 
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*;«&u mm&i&v &fa_tLT»3rr <6£*:#«rtre&<5. 

[0 0 2 4] 
[0 0 2 5] 

*HJ6^J»tC«* l/-if Ktt, »3tlRS6 5 0 nmfflDVDMOl/- 

iff >f KLDW. 

01 (a) li_fcSB©l/— !f# -fTf- K©Wt®K , TS>»;, Ell (b) (a) eft 
© fgttS * »; =fc ±S © S: Jfi^C L Wf -e * S . 
[0 0 2 6] 

±ffB© 1/ - if St >f * - K L D fC o V \ T IftHJ! 1" £ „ 

nSS«3 0±lC, WittfGaAs^f)ft6nS/h77i3 1, ii«In 
G a P#£J&5 nl7l-y7 7l3 6, M3-&A lGaInP^b&*nS?7*; 
K13 7, (»IB«*6 5 0 nmffl#il^FSil> A U TJffc J: t>* # 

>f KSSr-^tf) 3 8, «itfAlGaInPj!pP)fi!5pS^5*/KS3 9^i«I 

&*5xyf >^hv^Kl4 0, MxJ£A 1 G a I n P^^^6p1^77 
KI4 1, «^.«G a I n P^e>«s**ra»4 2, WfUtG a A s frfcfcS pM 

7^ »3^9 0M(Cfl(:^frL fe y -y i?if R Dt « K#tIX£*lT V>£ — - - - 

o 

[0 0 2 7] 

^M4 3 5:tSbt, P«ffi4 5 tfJgJ&SftTV^. 

p««h:, ixmi/pt/Auii^^ji'j, t imtf^mmcm^z 
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Sfc, nSlt3 O^T^PlCli, fljttfAuGe/N i /A u«tJf#^ b«S* 
[0 0 2 8] 

P«S4 5CDM», pS^77 KJS4 1 OlgHfei^tiftAX 
[0 0 2 9] 

&mnm<Dm&W** A l G a I nP^^SpS^*; FS/p«I^e>U 

^SSIBlCfcV^TM:, ±m<Z>A 1 G a I nP^^^pS^y KJitCgg-T*^ 
IMWiTi^tK, T i (cg^t ^MTOli P t b < , Ptizm-t 
5^«MSttAu^*bVN, flPl3, J:ffi©T i/P t /AuftMft&T ifltftf 

[0 0 3 0] 

■ <£V^ (3r>?#<£v0 . pI^7 7 Ff 4 r©lJTH ^7|v2 Vvf 1/ 



1 2 
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l©iRJSH#:*£^»-&, _hgB© «fc 3 fc An ^f^f'^^^F 
H (3r>^ : 7~9mW«±, r^O. 5, 7 d e g ^ 0 //^ 1 1 d e g) t. 

•t&tctb. pS^5y FI4 i®KJ¥Htto. l — o. 7 ^ m©iffli:t5i i: 

[0 0 3 1 ] 

a»ic, l^SA^ F7-Y :7flg«©<6SW#:*:£v**-£, £®*8!g©£-£v*#g9 

H (3f > ^ : 7 — 9 mWJ^L r^0. 5, 7deg^0 / 1 1 d e g) £ 
"TSfctf), H5>f^I«©iSWtt 1 . 5~ 5 # m<DfgH&C&&r £ 

[-0-0-3-21 • 

[0 0 3 3] 



1 3 
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MOVPE) 3&if©xt:4f^rS/^;i/^&tCj: «^tf G a A s ^feftSnS 
££3 0±IC, «^.«GaAs^e»4Sna^*;77JS3 1, nGa P 

frbfcS nl;1*;7 7l3 6, 09*.tf A 1 G a I nP^b«!5nI^5*; KI3 

7, ifrftJi (^i^ebOnnKDMI^il, yl'JTlfeJ:^ KJf 
3 8, MAtfA IGa I nP^^^^pi^'V KM 3 9 , Mz.it G a 

In P*&feSl*;f>^ h v V° KM 4 0, Mx.tfA 1 G a I n Pfr p 
S^f*;Ki4 1, i^|j;GaInP^e)^M4 2, M^«GaAs^P, 

[0 0 3 4] 

#CtC, IH2 (b) fC^fi^C. y* h V V^57-f -XglCJ: U, 

h 9 >f £ Bfc < mm & b T, «^&Aff W&fc^ffi b U y VteVt R 

[0 0 3 5] 

4 3 fci:tf*^&A* h9^:7««&Bfc<^Hc:»ffib , t^.& pM?7«y KM 3 
9 J:e>{C , Ti/P t /A u=& if <?> p «^4 5 £ 7£#cb , — n M 

3E«3 OtCfgiK'tS .fccilC, AuGe/N i / A u^t'©nti4 6 &^J&f £ 

o 

[0 0 3 6] 

KLD 1 fc!2 l/-if #V tf- KLD2S 1 * v 7°±izmM-t2> ^ J U 2/ v * U 
-if 4f>f K l 4 ai:f|,ri:tfT'§5. 
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[0 0 3 7] 

TJBjg-t s r t # «tiet? & s . 

[0 0 3 8] 

(siy&M i ) 

/ (deg) , fc,fctf3r>##ffiJ§i'*£ (mW) (BpM*9y KM 4 1 CO 

8M£*B»7* (b) y^^^mmne yy (deg) , &i:l>* (c) *>*#ffl 
^tSb^l/ (mW) & pS^5»; KJg 4 l ©m^Hic^f LT^n y K LfcefT? 

pS^7 7 KM 4 1 <Z))gJSH£ 0. 1~0. 7 *tm(Z>*fiH£i-£ifc-e, _tgH 

: 7 — 9 mWK±, r^O. 5, 7 d e g ^ 0 //^ 1 1 d e g) 

[0 0 3 9] 

(HM 2 ) 

• /• ( d e g ) , &&&*>9ff (f»T-S^ ( mW) CDm^&AX K^ ^fl 

ffiftfcJSSS^D*; h L£0£|I[4 (C^t, 04 eft, ^tl-eix, (a) rI^ 

mmmr. (to y^^^m^ne (deg) , (c) 

3S1"SU^^/ (mW) Zmm&AXb^^-7mi%0>msWlZftLT7Uy bLtc 
E3TfftS. 

*^V$A^ K^-f ^1S«©-(BSWS: 1 . 5~5 /um©<BHfc -e, _hfB 



1 5 
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>i7 : 7~9mW«±, r^O. 5, 7 d e g^fi//^ 1 1 d e g) i:t5^ 
[0 0 4 0] 

i: LTftmLfegfimmmu-*??-!*- k&, ^M2 5t;iC£VNTffiij5 mW 

[0 0 4 1 ] 

Jghg 7 8 0 n m) £: D V DM© U— !f KL D 2 (WA6 5 0 nm) 

£ 1 y tC -5 ^ U b-if ^>f*- F-e&U> CDiiDVDO 

®5 (a) i$±m<D^; u u-if^va-- KcwneBT&y, ms (b 

[0 0 4 2] 

JiBB©^/ U S/y * U-if #\>f F 1 4 a tCo v^m^l" S, 

l/-1f **>f FLD1 £ LT, ffif*.tfG a A s % n SSt3 0 _h 
JC, fiI^KGaAsA>&ft5nI;<y7rS3 1, IjttfAlGaAsfrf>ft« 
ni^7*;Ki3 2, fgffiS Mtfi7 8 0 nm^Mif ^fFM) 3 3. 
ii^A.l G a A s pi^7>y KM 3 4 , MxJiG aAs^feftSpS 

^r^^^JS3 5#St»LT, H 1 StJB'ffc S T 1 j^Tj^^c^ tlT V"*.g> 0 pS^»^ 
JS3 5 3J®a*£ pSK^^^y KJ13 4 <Z)*£cfJ<z>^£ *^Jfi#'fb3tifeiK«4 4 



1 6 
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[0 0 4 3] 

i2l/-Wt-KLD2f:l , r, n§^K3 OJttC, Mx.l£G a A 
s ni/ty 7 713 1 , I nGaPii^45 nf;t >y77l3 6 

, W7L&A 1 G a I n P*»?>46nSj'79 KM 3 7. EH£JS ($8iSifcR 6 5 0 
nm<3D#S*^-#^1»3i, A U Tiffe J: tf#>f KM 3 8, i^AlG 

a I nP^^j:5pi^77 KM 3 9 #5»MS*U 2 & JC-€-©±MlC«Sfet£A;* 
h9>f :71K$elCfcV*T, #9;%.tfG a I n P^&«i6x»;f >^ K *;^KI4 0 
, MAtiA 1 G a I nP^&SiSpI^*; KM 4 1 , MitfG a I nP*^^ 
S*ISM4 2, M;U£G a A s ;fr£>&£ pMn>#^ h®4 3#8tM3*lT. 
2 ffljfffr S T 2 $ *lT V a £ „ 

Pl3>^ M43»?,i-yf>^ h«y^!4 0 pM? 
KM 3 9<0±MtCiatC^ffiL/feU y 2?^RDi:«:-S«fc"5tCjDXStlTV^S 

o 

[0 0 4 4] 

f 2i«^ST 21C&VNT, «$fc&A* K^-T <«g«-C&S 
pM#9vKM3 9£, p§?n># * KJg4 3 $:igLT, pM4 5#?g/*3 

p«ffiW\ WAtfTi/Pt/Au»I#fr&fty, T i W#¥$c#JcgH-5 

nMffi£3 0 (DTSlHCte, ii(fAuGe/Ni/AulI#;A^/j;a 

nM4 6#gM&L"CJgJ*£*lTV>.6. -■ -■■ - ■■ — - 

[0 0 4 5] 

±m<Dmm<D^J V i/vt\;-*¥#4*- R4att, » 1 I/— if *>f tf- K 
LD 1 <Z\s-ifftmM3£%i2 U— !f#>f KLD 2 tf) l/-1f ftffiMTOfiPI 
«fUtf2 0 0 /imraMffl (10 0/tmlI) JCtKJgSftS. =&U-if 
3fctfil*fflS#£W:, #HtL«7 8 0 nmfffl?|S(D Iz-lfftL 1 £J;t>*6 5 0 n 
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±3B©*l3i©l/— tf #>f K 1 4 a tt, CD-^D VDfcif<Z>i2fcfi<0SfcS3fe 

[0 0 4 6] 

±mO*nt&J&M(D ; £ J U S/y * jtjyt- RC£^T, 6 5 0 n m^<£> 

W--tFftS:ffift'f 33£2 b-->f #*>f:*- KLD2li, p MMIS <fc £>* n «*JC/?f5£ 
<Z)*JBt&l?rfltr*-Sfc, P«*g4 5fr£>=i>#? M$:^LTf lt^I a #&A 

&/MTf lfll a J: *J fc/hS v^SB 2«8fc I b#$£A3*U I/— tf^JSIIHac 

LOR<z>sgfflsjcm^jastcfi£ii:snT, ^la^M^ss a&^j&u esm 

JtSBCDfg 2 P — if — KLD 2 V^T, p*i4 5©^fi, pi 

JC Hi^0^i:|el#(c, p«^4 5a>*mt ltd ^JR©ft*M«^e>, 
±ffi© T i / P t / A u ftjffft & T i ffl#¥3»#tc&"*- « «fc 3 tc^-T 5 i £ # 
#£L<, pS? 5»; KJS4 1 CDJRj*H*«0. 1—0. 7 mtf)fgfflT*& 

U, «SK^A^ h^-f ^"fi«<3DWSW^l. 5 — 5 #m®*gHK:&S£i:#*f* 

LVN 0 • — - — 

[0 0 4 7] 

j e®«3t*^H2 u— -tf^r-f >r— kld 2 9s#&jgj*^.5<z>tc&gfcx 
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[0 0 4 8] 

±m0)mi U—tfffJ*- KLD 1 ill 2 Iz-if^y*-- KLD2S 1 
±{Cjg«-f £^>> U >>y ? U-if #4*- K14 a(D^^^{CoVNT^0^-rS 

o 

^"f> EI 6 (a) sc^-f £e>(C Mi titM^f x If ^ >> -v ( 
MOVPE) te¥(DX.¥$3rZ/VJlf&-&mz£ »j, MitfGaAsjii^/^ni 
S4£3 0_blC, ^tfGaAs^P,^SnI/t>y77l3 1, WittfAlGaA 
s^e.ftSni?7»;Kl3 2, 7 8 0 n m0#li?#Fi 

3t) 3 3, ^«AlGaAs*f)^5pI^7'yKl3 4, UiltfGaAs^ 

[0 0 4 9] 

&fC, 0 6 (b) ic^-tcfc-Mc, H 1 l/ — -tP^V t- FLD 1 t Lt^t^M 

|0AlGaAs «*x 7f>^HOfiyfiyf>^ ( E C 1 ) {C «fc »J , 
mi U-*f#4*- KLD lWMMT'ni^^y KM 3 2*T?eD_hffi© 
«M#£l&£-f<g>o 
[0 0 5 0] 

&tc, 0 7 (c) (c^-Ti^tc, Mx.l«H^M^^ti 0 ^^2/-v^^^ ( 
MOVPE) fc£<0xtf**$/-v;w*£i5£tcj: »J, nSA^y 7 rl 3 1 _tfc, M 
nGa P^^j;Sni;^y77l3 6, MitfA 1 G a I n P n 
S?7'yFi3 7, vSttJf MM^6 5Onra0#li^Fil, ^U7I 
iS&ZfifJ KM&^tf) 3 8, WAtfAlGaInP*f)ft5pS^7*;FI3 
- 9, WitfG a I n P £ & £ X «yf h ^T'FI 4 0, Mil* A 1 G a I 

nP^5)ftSpS^7*; KM 4 1, MitfG a I n P £ & § cfi RIM 4 2, m^L 
«GaAsA»f)ft5pS3>*^M43 fcABJCfltMSItSo 
[0 0 5 1 ] 

EI 7 (d) C^fieitC, H2 if^-ftf- KLD 2 £ LT3S*riK« 
(JD4 7njB4ftxy^>^ SS8^©^ltxy^>if«sif<3Di5rxy hx«yf>y (E 



2001-3045229 



#2000-240067 



C2) JCfcU, %1 l/-4f#4*- KLD 2 f «JSt^©«*"e n 1/1 y 7 7l 3 
6 *^a>±gB©«Ug#&Bfe£U SSI I/— tf^f>r^-- KM©flfIft:ST 1 
^2 I/— if^y tf- Kffl<Z>fg2«jSftS T 2 &#HM-<5 0 
[0 0 5 2] 

#c£* m8 (e) izB-?£oiz. I/*?* hmz±ffiizmttL, *?x?a#-> 

«&l«Uf#ST 1 ©iMAl^&MtS^lVX^MS alfij:^2| 
Ift S T 2 ©i^Ali & 1 6 $ 2 ^ 1M S a 2 f ltMST 

i s «t # as 2 st®# s t 2©±ji(c^ti j rti^-r<5 0 

[0 0 5 3] 

#c£, 08 (f) ic^i-j:e>fc, cf 4 *$>*s 9uw<yi£>%iZ<D4tntm& 

1 £J:t>lg2 V^^jfMS 2 fctS. 
[0 0 5 4] 

#ac, ®9 (g) jc^-rj:e>&c, _tia£:iBi*ai<z>7tf h u v?=yv4 -xgicfc 

U, iHIftSTl©^&MU m2«jg^ST2$:^Pt-§|g3v^^ 
JSMS 3 S^tS. 
[0 0 5 5] 

#CK, 09 (h) fC^r«fc^JC, »27^^lMS2feJ:tfS37^^lMS 

3 £ V * * £ U 2 «JS# S T 2 © A* b5>f ^ 

- ■ _ IEC3 5:^V%. p§?n>#? h®4 3^^ P I^>y KJB4 1 *T?0*8fci$A — 
Xh5>f^ifi*SBl<ill«S:l!JlSl/T, «^&ATOc#£Mcg23ffi b U >y^M 
RDjC^DXfSo x >y f >^ff & f i t x <y f > !/$:ff «fte&A 

[0 0 5 6] 

&»C, miO (i) JC5%"TJ:-5JC, ^MWS&^C «fc »J, ^3vX^JfM 
S3$:^t5 0 ^<£>££, Hi VX^jfMS 1 fc,fctf^2T**JgMS 2 &|$ 
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sii * ji as * tfas 2 * m zmtym u u s?* h mz & »j ^ 

[0 0 5 7] 

#ctc, 010 (j) ic^-Ti^lc, m vx^JSMS 1 ££0^4 vx^JfM 
S4 ^T^^illt, HlfflJf#:ST 1 ©*^&AM£&£3l5#£l&<«clC 
*jK4&D 1 &>f *-:y$£Afc£lc j: iJiAU pS^ty y*Ji 3 5»^,pS? 
9«y KJf 3 4©sitfj(3!>«g3*T?itfi*ffc3nfcflg«4 4 &7£jEfcU 4*-f >#>f KM 

[0 0 5 8] 

<t>J, H4V^.^jffMS4. H 1 7X^f M S 1 i3 JcD^H 2 7^^IM S 2 5:^ 
[0 0 5 9] 

#GC, 011 (1) {c^fJ;e»(c, HilftS T l (c^VNTtt> pi^ft>y 

^13 5 iz&m-r & & e> tc, H2^ufflcsT2&c£vNT«pM=i>#? i>f4 3 

£ £tf*?5?g&A* h^-f :/««&Bfc<aJ4Hcf|ffll,TV*.6 pl^7»y KI3 9 ic 

^Mt-£> <fc? JC, Ti/P t/Aufc£(0p«ffi4 5 — 

— nSlS3 0 \zmm~f2> «fc tC, AuGe/N i/Au^ if© ntI4 
6 S^fiHtS. 

[0 0 6 0] 

KLD 1 i:!2 U— »f #V KLD2S: 1 ^ y ^i: ^ 7 U * U 

-if K 1 4 a t-rSifc*<Tf^S. 
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[0 0 6 1 ] 

±m<D*^mmm<D^ ; u v f«\ 2f@©i/-if 

#V TOiLTM$tlS©t', Al, Ga, In, P £ £ tfA s & if ^ 

T, G a A s , GaAsP, G a P 33 J: 0? I n P ^ ft *l 
[0 0 6 2] 

i|^£fa_h£-t±£^£#T*£S3|2 U-if^f-f*- K L D 2 SP^Sr^-rscDlc 
[0 0 6 3] 

Z-(J>mtx. mi U— !f #4*- KLD 1 CDp«^4 5 

113 a{C&t>-Kl 3 MCfcU, 12 Ix-iF - KLD2«Dp«S4 5 & 

^M2i*5«}Il 3 alCttU- Fl 3 clCJ:»J, £ Hl/-f^>ft- F (L 
Dl, LD2) {C^ilCD n HH 4 6 fC J£ U — F 4 6 a IC J: U , ^tl^ru^ffi £frF 

[0 0 6 4] — — - — — 

IU1 3 (a) l£_hfE<Z) ^ J U V v 9 1/ — # -4 — F 1 4 a ^CANA'^-fr- 

MxJ£, R«^©H#2 UC|gtt£>nfcgSjSSP2 1 a_fcM-*-JB<Z>3fc**ffi 
i?ilbT©P I N#V;f- Kl 2*«^Stlfe4 s ##^Dy ^ 1 3#H5S!3tl 
, -e©±astC, H 1 33 <fc tKH 2 1/ — If # >f >f — F (LDl, LD2) ^lf«y^ 
-tlCif^f U VvV F 1 4 a#ffi«3*iT^$. 
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S# 1 ^MMLX^2 2ffnfte>tiX&*). U - K 2 3 tC«fc »J _tfB© 
»1 feJ:t>*H2 I/— tf^T-f^-- K (LD 1, LD2) , & <g> V , » i£ P IN^^ft- 

[0 0 6 5] 

Eii3 (b) ti±sa©cANA^^r-5;^snfei/-if^-f K^u-if^ 

P I N^tf- Kl 2#^S3ftfc¥3Mfc? r ny * 1 3(D±mzmi U-*f# 
4*- KLD 1 £H2 I/— ?f #>f tf- KLD2S: 1 ~7 ±.\z^~*r Z> u-if #*-r 

P I N#>f:*-- Kl 2{C£^Tte, Hi £<ktf||2 If^*- K (LD 1 
, LD2) ©U7WKffllf3*lfcl/-ifft&JS*t!U L-T, 
^©gtS^— jii:*!* J;c){cmi £J:tttfc2 4f-f K (LD 1, LD 

2) (£>iEifr»5fE£§!l$|J-f £ A P C (Automatic Power Control ) fflffltffit>tl£> 

[0 0 6 6] 

014 11 ±I3©^1 l^-if #4*- KLD 1 J3J:tf3l2 ^-ftf- KL 

;* * V -x 7- A © t° y * T v rfmt & #J« L- £ <z>«tf£ 
[0 0 6 7] 

■ — mztitcyt^&zmis. mxm 7 8 o n m^®M*©-v -if yt *&m~tz>m 1 u 

--tf^V^*- FLDU 6 5 0 nm^<Z)?£;R<Z)b-if^£mtJ-r3fl2 # 

kl d 2 & 1 ^±izmm-r^^j v v u-if #4*- kld, 7 

8 0 nmMt'l)ot6 5 0 n mflftCjtf L X itMSt L £ fcS ^ U— 5^ >^G, 
, fiU>XOL, 7^fl/>XML, feJ:t>\ 7* h #V tf- KP D#^*l-£ 

*iffi5£0>ffi«icffiK2*i*tv^ o y#a*- kpdjci±. Mid 7 son 
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[0 0 6 8] 

■V R^^tl^tljijife-SVNtt^lif IT, f«U>XOL(Cj: »J ft-xV X * D_t\Z 

, 3 U ;* -3? C£ JctKtT-A^^i; v Z B S £^LT, v;U^U>X 

ML&iii®U 7^h^^"-KPD (3f§ 1 7 V # <i tf- F) _tiC|gft $ ft, 

a*#fflL#ja:3ft£. 

[0 0 6 9] 

±SafltfiR©3t^t:y f ry^ifil aJCfeV^T, ^2l/-f ^t-KLD2 
*^©^2 I/— ifftL 2 fc, ±3Bi:Ri;&#£MoT#^ **D±lcm#3ft 

©K*ffiL#&3ft<6. 
[0 0 7 0] 

. • * ;f- KhDVDM©7^ h#V;f — K-t3*g^ 3-1*, -6 DiiDVDOSi — . 

[0 0 7 1] 

*H«S^ffilC#S»l b-if KLD 1 £J:tfjg2 !f^>f* 

-KLD2 & 1 ^-y^tC^-t-S^y U S/y * l/--tf^*-r^- K&MV*T, C 
D£J:t>*DVD & if ©«^SE»«#tC*f U T ^Hflftf tc J: »; 33#, ff£ &ft 3 
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in 15 (a) it. ±m<dv ? i b(z>nmnf&z^-tmmmT*$>z> 0 u 

[0 0 7 2] 

EI 15 (b) tt_hlB0>U— !f#^ l bCDgas&fcHTf&S. 
^#-M<M$tmi8^ lt©P iN^t- K l 2#^&£*i£:¥^#:/n«y 
b-if^-T^-- KLD 1 £<i:tf3l2 b-1f#*>f;f- KLD2S 1 ^ y :/_E:fCff*£ 
[0 0 7 3] 

m«JEf»S«i i icti, M^tfli 7* K (16, n) 

itf!27*h^t-K (18, 1 9) tfTgJ&StU ^tf>Hl £<J:t>*!g2 7* 
h^t-K (16, 17, 18, 1 9) _tlC, Hi J3 <fctfH2 4f>f*- 
K (LD1, LD2) ^m^fSPSfcfcVM:, ^'JXA2 0^Ii$tltV\§ o 
[0 0 7 4] 

mi KLD 1 tf^L 1 ^UXA2 0© 

#ftM2 0 at'- SP^JW LTM^#[bJ£®E&U %1Kv>T — 3 iCT^fifc $ 

t^f'fX^ (CD) &£<D»tm««C»f2*l£o 

l/-if*i:/9 1 b^^(DffiM^f"I^^^ , UXA2 0©#3M2 0 a {CAtt 
• — -t^ 0 Z.<D7V XA2 0 © Ji ® T%#j& £ f§ & # P, , 2 0'©TIt^^ 

a«tEII&3£«l l_h{c^$tifclu§PHl 7* K#V*-- Kl 6 ,1: ffefiMS l 
■7 * h 4f-f tf- K 1 7 KAt^Sc 
[0 0 7 5] 

H2 U-if4f>f^- KLD 2^e>ffi»3*l&U— !f^L 2 fci, ±13 £1*11 
8StC, ^UXA2 0©#3W2 0 aT— MttLT 3t*r:frfiJ&)B ft U. ^2/t«v 
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s/xfc^fc^LTft^-r (dvd) &¥<DWimMttmmz.mMtsnz> 0 

i i ±izmf&2tifrmmm2 7* b94*~ ki 8 33 <fc tFn&au^ 2 
7* h^v k 1 9 icAta-ra. 

[0 0 7 6] 

ifii^n*;^ 1 3±lC7g*R3*lfcP-IN*r>f#- Kl 2 liv Mx.Ji2 

-DKftmztifc&m&mis. ni&&&m2i/-*?94yt-F cldi, ld2 

F (LD1, LD2) <DMW}mffi*MW?ZAPCfflffltffifc>ftZ>o 
[0 0 7 7] 

-hfEcDfgi U-if^>f*- FLD l ©l/— lf3tm*faJi:^2 l/-if 94*- K 
LD 2<Z)l/-if^mtifSP©rai5ittMx.^2 0 0 /* mJ^T^SStf^K (100/tm 
MM) ICSfc^Stl*. tf#ffij#9$ (fgffiJi) «jl«7 8 0 nmf 

©SkS©!/— 9*3feL 1 6 5 0 n m^Cl^ffl l^-ifft L 2 tffc&m—G>Jj 

[0 0 7 8] 

JtS3© I/— If fc/^Tft^fcTy * 7 v :/£Sfifc«/8 U £B#tf>M£Ef 1 6 
(c^f „ l/— if*^ 1 biC«j$S*i5^1 £J:tf3l2 \s—V94*- K#*>0) 
ffilf b-if^fi (L 1 , L2) £nU*-#C, CDfflBSPMISr^- 

f^MiVi'^6-fr^l7T, CDMt'vltDTD^t'-fflffT^D- 

»J, C D ^ D V D ^ if 01^0 Mfj: S^f-fX^i/Xf^«D3t^If>^7«yy 
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iff 2 0 0 0 — 2 4 0 0 6 7 

[0 0 7 9] 

cd m & if «jii:aiR -r -5 r t # «jfg t- % -s . 

*j»^S*^J&SJ&if©3R^ffi©^jQ;S U-if tf- J: <, $ 

& K «»ffi©»^3R^ 5: ^ b T v^ *i Itm^n^ m- <D U - if $<i * - IC 

0 nm^£ 6 5 0 n m^lcRBJt $ * < , -eCD^CDft^-f * * S/*"T" 

o 
o 

[0 0 8 0] 
[0 0 8 1] 

&xtf #=3f S/-WbXS& 1 la-e&U, x£*3f */-v;i/Xg©IS»«:fle#,fc 
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[0 0 8 2] 

^7 8 0 nm) h D V Dffltf) I/- If *V tf- K «tfi6 5 0 n m) & l^y 
[0 0 8 3] 

£lRj_t£i±3^,i:;tfT*#£ U— !f #>f K£> :nfcf* 3rS^;i/X;g<Z>iaSfcS:t£ 
[0®<zm#&iftfM] 

[01] 

mi (a) tt»i^«fi^j!gjc«si/-ifif>r*- kowtSHt?**;, hi (b 

[02] 

EI 2 l£H l HM*ffiUc£&£ I/- If *>f KOSSjt^tsSoDjaiiiXli&^-rWf® 
BT^'J, (a) tt¥##*Ji#©7g/*Xg**e, (b) lMftAXh7^f^ 
©^XS*-e, (c) (inSfei^ptffi^MXltt&^t. 
[03] — ■ - — - — — - - - 

@3{t 2&56#!IUC;i3^T, (a) «T^8M£*g» r , (b) 7K¥#ft3fct^§ 0 
// (deg) , £<J:t>* (c) 3F>*#ffl3§rrs (mW) &pS^5*;K 

[04] 

04 It. fgS60!l2{C;fc^T, (a) nT^#ttfg« r , (b) fr^foftttft B 
// (deg) (c) ^r>^^W5l/^l/ (mW) 5:tMAX h 
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^4 7m*$<Dmswizft IT^n v Mfe0T?»5. 
[0 5] 

0 5 (a) ttJg2^J67gflBtCfliS EI 5 (b 
) i± (a) ^0fgttSJ:»J%J:S©1K«S:fi£^:LfcWf®BI'efeS 1 , 

[0 6] 

m~£$>V. (a) tejjfll L/-if *T>f tf- K£&3jgl«Mft©^X;g£-£\ ( 
[07] 

07ii060^t©lg&^L, (c) \tmz KfcJ&S«2«t 
»#®Jg/*XS*T?, (d) tt«2 l/-if*>rtf- KM«&8l,T_LfE8l2atJf 

*?:xy^>^^ , r*xjs*7»!&^-r. 

[08] 

08 &0 7(Z);^£<Z)X^£^U (e) l±*8fct£A;* h 9>f :77gJ&©fc«>KV 
X^£&£|gl V**Jf J3«fct>*H2 V**»©JgJEftX5g£-l?, (f) te3glV* 
? J: t>*H 2 7^ ^ jfCO^McD^b^SXS^ T* £^"f „ 
[09] 

09«08©^^cdx@$:^l, (g) \*mimm<*<D£<*&&n*&m3-? 

xtrMaj&fiLJimtLV. (h) te»2«tM#K:fctt<&«ifei£A;* h5>f^©^ 
xe*T?&aVr. 
[010] 

01 O&0 9<Dm% (DUfeZBL , ( i ) «f&2 "3 % 4 " 

v^^f0«g^t, (j) tt£i*S#fc£tt$«ifc^«£i:&s* h 

[011] 

01 lttHl 0<Z)M£tf>X@£*tU (k) Ji«.*r^^«©|»5SXS*-e, ( 
1) JinMfcitf p«ffi©^J*X@* , T?&a* , r. 

[012] 
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[mi 3] 

si 13 (a) izmzmmi&mizffiz u-if k&c AN^y^-vizm 
*rrsts^©*# &^-**4SiBiT?&»;, si 3 (b) tezomm^mmv&Zo 

[HI 4] 

Ell 4 fcfc, Ell 3 CDC AN^y^-^-fbStlfel/— tf ^V*- K&JSV*fc5fe3* 

[mi 5] 

mi 5 (a) &m2mmj&mKm&i/-vtf4*-F&i'-'tfitizf?iz&nir 

mi 5 (b) i**<Dm&®MmT*&z>„ 

[mi 6] 
cm 17] 

mi 7tt^*#9jc«s i/- if #>f a-- K©iiit$5„ 

i a-yt^v vTv-jmu. ib i/-if^^v, 2-mirtv>r-vm 

s--m2Ay'r-¥BM, 1 1 -mmm&mfo. 

13-4i^D-);^ i4a-^;'JJ/*;^l/-Wt-K, LD-l/— tf 
^V^-K, LDl-Ill/-f^t-K, LD2-&2 1/ -if K, 
1 7* h^-f*- K, 1 7* h^>f*-K, 18-gff 

SP^2 7* h4f-<*- k, 1 9 2 K, 

^ _ lla-^E. -2_ 1=-- *#,-2=l a -g£jgB3p, 2 2 -W=f^ -2 3, 1-3 b , -1- 
3 c, 4 6a-'J-K, 3 0- nIIE 3 1, 3 6 - n §?A v ~7 r M. 3 2, 
3 7-nS^77FI, 3 3, 3 3 4, 3 9, 4 1 -pS^7f K 

jg, 3 4 0-l7f>^h^I, 4 2-tf»|M, 4 3 

- Pl3>^ hjg, 4 4 -«5*{fc;1B«, 4 5-p*i, 46-nSI, MS- 
V^^jg, MS1-$17X^1, MS 2V^^f, MS3-3g3V*# 

Jg, MS4-*47^^|, RD-iJ«r«, ST ST1- 
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D-^t-V^.^, EC-i*;f>^, G-^L/--rY H-pI^5>yKI 
©JKJP, la, Ib-««L L 1 -jgl b-if^, L 2 2 l/-if 3fc, LOR 

-u-*fyt$&mm®> m-^-, ml-wi/>x, oL-t«i/>x, p 
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[02] 



FIG. 2 (a) 



FIG. 2(b) 



FIG. 2 (c) 
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FIG. 3 (a) 



FIG. 3 (b) 



FIG. 3 (c) 
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[BT4] 



FIG. 4(a) 
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FIG. 4(b) 
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FIG. 4 (c) 
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FIG. 5 (a) 
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FIG. 6 (a) 
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FIG. 7 (d) 
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FIG. 8 (e) 
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FIG. 9(h) 
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FIG. 10 (i) 
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FIG. 11 (k) 
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FIG. 11 (I) 
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FIG. 12 
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FIG. 13(a) 




FIG. 13 (b) 
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FIG. 17 
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3 9 *©±Jflc*Sfc&A:* h^-Y ^ffi«tcfev\T^3 ^7*; R«4 
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